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Objectives of the Study

Provide a high-resolution stratigraphic framework for the Niobrara
Formation to study the nature of siliciclastic and carbonate deposition,
and geologic controls on source and reservoir potential in the WIS

Changes in stratigraphic nature in the WIS

Controls on siliciclastic and chalk/carbonate deposition

Geochemical investigation using elemental data and stable isotopes

Biostratigraphy, volcanic ash and bentonite dating for geochronology

Source rock potential

An approach to delineate the distribution of geomechanical properties

Relationship of geomechanics and reservoir quality

WIS wide understanding of the Niobrara Formation
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Evolution of Coccolithophores
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Chalk Deposition 0
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Sequence Stratigraphy
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Sequence Stratigraphy
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Chemostratigraphy
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« Useful for understanding changes in carbon balance

* Increasing 613C values indicate increased productivity
* Niobrara Formation involves OAE 3
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Ocean Mixing
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Climatic Influence on WIS
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Cretaceous Time Period

Rasoul Sorkhabi (2009) Mid-Cretaceous

Southwest Pacific
Superplume ?

100 <
o1 |Phytoplankton abundance

0.1 N : 29.0%

0.01 present atmospheric level of oxygen

30

20 |Mean surface temperature (C) 25.0%
b %ﬂ_ Klemme & Ulmishek (AAPG Bulletin, Dec.1991) Natural Gas
x - Sea-level rise (m)
100 —

o _- present sea level

Qil

30 o Oceanic crust production rate Percentage of generated crude by source rock
20 — (105 kIT'Iat"M)FT) ]25%

10

1z 9.0%
10 | CO, release to the atmosphere ° 8.0% 8.0%

s 1 (1072 mol/yr)

Large igneous provinces ""‘(’)"2:“ I B Deccan Traps 2.8%
I mid-Pacific 0.2% 1.0% 1.2%
: : 0.3% B8 0.4%
Karoo Brazil-Angola Atlantic & Caribbean
u . - - | ey D
w ) =z | =2 |z= \ ) Ulz| =z w YlE
Black shale o zZ | |55 % |2 =z n < P &
>0 < < = = = i | =< it o=
deposition I I g 4w 5|2 gﬁ 3 % % % 2 < % £ o 2E
0= = 1 el = o == o L
T = = o o =
Polar wandering g z 8 v | g 2@ % = E a= i § 2 > E 5
Fast I o g 2 ¥ 2 |22 o E2|5] = |¢g|o
ow o ] £ o | = o O oo = W W[
. o = vz = o0 5 = = 8| &
i —Frequency of magnetic reversals N 8 5 Z | & 9 - = e 5 9 | =
> (1 myn) R__\ = g & Yol 8|2
o —] . J B :‘
e SIS MM ¥z 33 :iggs 0 g zi B
~uwv N —
| INormal Normal Superchron (Ma) E <+ m ™ P &~ E E — o ™M =

Rasoul Sorkhabi (2009)

Jurassic Cretaceous Paleogene |Neogene

' I 17
200 Ma 145 100 65 23 0




Kerogen type Il to 11/111
Depends on the location in WIS
Close proximity to Sevier
Highlands result in more woody
material

Oil and gas production

San Juan Basin

Ro 1.56%

Solid
bitumen

Terrace 36-32M

Source Rock Potential

HYDROGEN INDEX {HI, mg HC/g TOC}

1000

= Powder River
= Denver

l = North Park
TYPEI

o Piceance

® 5an Juan

® Canon City Embayment
m Sand Wash

o Big Horn

B Raton

m Uinta

20 30 40 a0 60 70 &l a0 100
OXYGEN INDEX (Ol, mg COulg TOC)

Data compiled from past studies, USGS, and the literature

Blakey



Source Rock Potential
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Preliminary Observations

* Lithology and mineralogy change across the basin
 Cyclic nature can be traced on well-logs

« Chalk-marl laminae display microscopic alternations

* OAE 3 within the Niobrara Formation

« Climatic influence on deposition is strong

« Kerogen type is Il to lI/1lI

« Maturity varies based on burial depth and location in WIS

e TOC can be more than 10 wt.%

20



Future Work

* Increase data resolution for chemostratigraphy

* Identify biostratigraphic units

» Perform ash bed/bentonite radiometric age dating

* Investigate the applicability of mechanical stratigraphy

« Understand how rock strength relates to reservoir performance

21
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